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Background

Feedstock

Space exploration and development require
manufacturing capabilities at extraterrestrial
outposts. Meteoroids can supply usable iron,
but the lack of preexisting infrastructure
precludes most manufacturing technologies.
Two additive manufacturing methods are
attractive for such environments: blown
powder deposition and powder bed fusion.

Key Findings

Conclusions

Rough post-processing produces more
regular flakes, but relatively sophisticated
equipment would be required to produce
spheroids. Test builds using refined flakes in
both blown powder and powder bed
processes show powder bed fusion to be the
superior method for flake-shaped powders.
Blown powder exhibits random porosity,
making its properties unpredictable and
therefore unusable.
Blown powder test build,
showing porosity.

Both processes require metal powder as a raw
material. Blown powder generally uses spheroidal
particles, while powder bed fusion may also
operate with flake-shaped particles[1]. When iron
is chemically extracted from meteoroids, the
process yields irregular flakes. Due to the differing
shapes, flakes exhibit very different flow
properties from spheroids[2].

Microstructure of a blown
powder sample.

While blown powder deposition may be favorable
due to its low-waste operation and independence
from gravity, the available materials are
immediately preferable to powder bed fusion.
Blown powder may be used in some
environments, but post-processing requirements
may prevent widespread deployment.

Powder bed test build, formed
as a tension dogbone.

Microstructure of powder
bed sample.
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